GERMINATION AND DEVELOPMENTAL 

MORPHOLOGY OF SEEDS IN 
UTRICULARIA CORNUTA MICHX. AND 

UTRICULARIA JUNCEA VAHL' 


Katsuhiko Kondo 


An investigation of seedling morphology is often helpful 
in understanding the taxonomy ol species but relatively few 
observations on seedlings of Utncidaria have been reported 
(e.g., Goebel, 1891; Kumazawa, 19(>7). Morphology and 
physiology ot seed germination and seedling giOAvth of 
certain species of litriculurw in axenic cultures have been 
studied by Pringsheim (19b2), Harder (19(vD, Swamy 
and Mohan Ram (1969). All species used in their experi¬ 
ments were tree floating or anchoi’ed acjuatics, none \^<ls a 
terrestrial or epiphytic species. However, studies of the 


Michx 


V. 


seedlings of terrestrial Viricvlariu connita 
juncea Vahl are here reiiorted for the first time. 

Both Utriculnvid connfta and U. jiincea occur only in the 
New World. The former ranges from Texas to Florida, 
north to eastern Canada along the coast and westward to 
Uppei- Great Lakes, while U. juncea occurs in the eastern 
United States, West Indies, Biitish Honduras, Trinidad, 
Guayana, Brazil, and perhaps Paraguay. In the southeast¬ 
ern United States, however, both taxa occur on the Coastal 

Plain. 

Utricularia cornuia and U. juncea have sometimes been 
placed in the genus St(nuotsia' Raf. (Bainhait, l.)lo, Ulo, 
1983). Since both species are closely related, they needed 
to be examined for possible evidence which would contrib¬ 
ute to a sati.sfactory taxonomic treatment, which stimulated 


me to m 


MATERIALS AND METHODS 


Plants of utricularia cornuta and U. jioicea were col- 


‘This paper is a minor i)art of a thesis submitted to the Department 
of Botany of The University of North Carolina, Chapel Hill, in partial 
fulfillmejvt of the requiremetit for the degree of Master of Arts. 
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Table 1. Field collections and their populations (the followin^^ list 

shows the field collections and their populations made in 



connection 

with this 

study). 


Population No. 

Collection 

No. 

State & 
County 

Locality 

U-12 

U. conmta 

034-53C 

North Carolina: 
Watauga Co. 

Long Hope Creek 

Valiev 

• 

U-22 

U. coivinta 

1 

55 

Florida: 

Nassau Co. 

1 mile north of 
Hwy. U. S. 90, on 
Hwy. Fla. 121 

U-2 

U. jiincea 

970 

North Carolina 
Duplin Co. 

3.4 miles north¬ 
west of junction 
of Hwy. N. C. 50 
& 53, on Hwy. 

N. C. 50, north¬ 
west of Ma])le 

Hill 

U-3 

U. jn ticca 

908-909 

North Carolina: 
Pender Co. 

on dirt road which 
turns north of 
Hwy. N. C. 50, 2.2 
mile.s .southeast of 
Maple Hill 

U-7 

U. juiicca 


North Carolina: 
Rrunswick Co. 

3.3 miles north of 
junction 17 & 130, 
near Shallotte, 
on Hwv. N. C. 130 

U-14 

U. jnncca 

972 

North Carolina: 
Bi’unswick Co. 

4.1 miles north¬ 
west of Shallotte, 
on Hwy. N. C. 130 


lected in North Carolina and Florida, from the populations 
listed in Table 1, and were bi-oug-ht to the y:reenhoiise and 
j^rown under condition of hij^h moisture and lij*’ht intensity. 
Roth species produced seeds which were used in this study. 
The following four media were used in the present .study. 

In the first medium, soil samples from the locality of the 
U-d po))ulation were iKsed. Two piece.s of filter pa|)ei’ were 
put on soil samples in petri-dishes in which the 1)11 was 


M 


M 











































19711 


Utricularia — Kondo 


543 


NaOH. Four different solutions were used: a. pH 7.2; b. 
pH 4.5; c. pH 4.7; d. pH 5.1. Seeds of Utricularia juncea 

(U-3) were planted on the filter paper and kept in petii- 

temperature (ca. 25°C). 


In the second medium, a buffer solution was used.^ A 
stock solution was prepared by the following method: 

_ « A J ^ ^ \ ^ 


1.88 


MES (: 


Morpholino 


ml. of distilled water was used to prepare 0.1 M buffer 
solution. This solution was diluted by adding 9 parts dis¬ 
tilled water to 1 part stock solution. The pH of the buffer 
solution was adjusted with acid (0.2 M HCl) or base 


M 


were planted on filter paper with the buffer solution in the 


temperatu 


The third medium w^as a solution of 500 ppm potassium 
gibberellic acid. Seeds of Utricularia cornuta (U-12 and 

U-22) and U. juncea (U-11) were planted on filter paper 


tempei 


Moor 


(Koch, 1907, pp. 11-15) was the fourth 


medium used. The fruits of Utricularia cornuta (U-W 
and U. juncea (U-11) were first washed and sterilized with 

p ethylalcohol. Seeds were scooped from the sterilized 


100 /f 


fruits and spread in the medium in sterilized fiasks. 


RESULTS AND DISCUSSIONS 

The results are listed on Table 2. The seeds of UtricuUiria 
juncea planted in a soil samiile of pH 7.2, have not geinii- 
nated. On many kinds of soil samples, however, the 

have shown a low percentage of germination. Seeds of both 

- " • .Moor""’= 


solution. 


Seedlings of the two species diller morphologically. Those 
of Utricularia juncea usually have only one chlorophyllose 
cotyledon and a second cotyledon, or a cotyledon-like struc¬ 
ture, which lacks chlorophyll. The second cotyledon grows 
and develops into a rhizome on which some bladders and 
trichomes may be formed (Fig. 1-8, and 1-9). This seedling 


morphology is very .. . - 

(1891) in the Asiatic U. orbiculata Wall., which wTis placed 


similar to that observed by Goebel 
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T<il)l(‘ 2. (»<* nil illation data for plaiitiiijif at 

(ca. 2r)°C) of UtHciilaria seeds. 


room teiii|)eratui-( 


Species 

Seed 

Identification Medium 

Numl)(‘r 

pH 

Gei’iiiination 

I’erccmiaeres 

No. of 
Seeds 

Used 


U-12-fi 

Buffer Solution 

b.O 

3.1 

387 


U-22 

RufFer Solution 

5.0 

2.0 

724 

> 

U-12-l 

Gibherellic Acid 

4.5 

11.0 

710 

• 

11-22 

(iibbert'llic Acid 

4.5 

10.8 

250 


U-12 

Moore’s Solution 

4.5 

87.4 

14 1 




-5.0 




U-3-1 

Soil Saiiqile 

7.2 

0.0 

1310 


U-3-1 

Soil Sample 

4.5 

7.0 

\r.\n 


U-.3-1 

Soil Sample 

4.7 

2.5 

1225 


U-3-1 

Soil Sample 

0.1 

1.5 

1531 

• 

U-2-2 

Soil Sam|)le 

0.1 

1.0 

1200 

• 

U-7-1 

Buffer Solution 

4.5 

13.4 

1 .)<> 


U-14 

Gihberellic Acid 

4.5 

8.2 

4 1 5 


U-14 

Moore’s Solution 

4.0 

08.3 





-5.0 




in Hinaliila Sm. by Tuyloi- (liKil). The most intei-estinn' 
observation was that IL conittfa showed two types of seed¬ 
ling morphology, correlated with different media. In Imffer 
or Moore’s solutions, the seedlings were similar to those of 
. juncea in that one green cotyledon and one cotyledon-like 
^ructure, which developed into a rhizome, weie formed 
However, the angle between these structures was (uiite dif- 
eient luim that in seedlings ot U. juacca growing in huffei' 
or Moore’s solution. The other type of V. coniata .seedling 

was he normal two-cotyledon type which developed in gib- 
berelhc acid .solution (Fig. 1-1 to 1-7). This type of germi¬ 
nation IS that usually shown in aquatic species of Utricu.laria 
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1 0 n¥7'l 


i-’i 


1. Sc(>(llinj>'s of:—1-7. IJIricKlttrid corniita; —8-9. Uiricu- 
hi.n'a. jioicKt. 1-2. (lerniinatioii; 3. SoerlliiTs.’’ with ono cotyledon (Ct) 
witli chloi’opliyll atnl coty](’<lf)n-like .'^tvnctuve (Cl) wliicli lacks chloro- 

; 4. Seedling" with a cotyledon-like .sti’ucture developing" into the 
i"hizonie ( Rz) ; •"». Seedling with two normal cotyledons (Ct) ; <>. Seed¬ 
ling with two eotvledons (Ct) and the first leaf (Lf); 7. Seedling 
v/ith two cotyledons, the first leaf, and the second leaf growing; 8-9. 
Seedling with one cotyledon and a cotyledon-like structure developing 



into the rhizome with some trichomes. 













546 


Rhodora 


[Vol. 73 


(e.g., Kumazawa, 1967). Collections of seeds from two 
geographically diverse populations, U-12 from Watauga Co., 
North Carolina and U-22 from Nassau Co., Florida, gave 
the same results. This might be a mechanism for adapta¬ 
tion to some unknown environmental factor to which pop¬ 
ulations are exposed. 
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